Long-term changes in precipitation and stream water chemistry in small forest and moorland catchments at Beddgelert Forest, north Wales by Reynolds, B. et al.
Long-term changes in precipitation and stream water
chemistry in small forest and moorland catchments at
Beddgelert Forest, north Wales
B. Reynolds, P. A. Stevens, S. A. Brittain, D. A. Norris, S. Hughes, C. Woods
To cite this version:
B. Reynolds, P. A. Stevens, S. A. Brittain, D. A. Norris, S. Hughes, et al.. Long-term changes
in precipitation and stream water chemistry in small forest and moorland catchments at Bed-
dgelert Forest, north Wales. Hydrology and Earth System Sciences Discussions, European
Geosciences Union, 2004, 8 (3), pp.436-448. <hal-00304935>
HAL Id: hal-00304935
https://hal.archives-ouvertes.fr/hal-00304935
Submitted on 1 Jan 2004
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de




























































































































- 		  	 	   
 	























































































!! ! (&	 	'






























































































 &	& 	 !(  



















































 #	(	 '+(' 
	






















































































 ! (	 9"	
&	 ! !
 































































































































































































































































































































































































































































 ! #"* &&	
 	









































 !  	#" $E 








































& & 	 



























































"	 !"4 	' #






























































! " #$ % " $ 
&'(  ) *   
+'(   *   )
,'(  "   $ 
-'(  % *   $
&!

.&'(   *  % "$
&/

.&'(   *   %
0/

.0'(  )  ) " )
0/

.0'(  % *  " 
,'( " %  )  


























































































































































































































































































































































































































































   
! " $ " $$ " $% " 
% ).) $ " ".) %$ " ).) "" " %$.) ))
2'345( .%  . ) .  . 
.$ %.6  .$% ".6 # .## #.6)  ."% %.6% "
&'( $ % $ # ) ) % #
% . " % .$ )  ". %  .# )
+'(  )  %    
 .   .% )  . #$  . 
,'(    "  %%  #
 %".%   ."   %.%   ". $
-'(  "  #    )"
 #. $  ). #$  ".   %. #"
-'(  $    #  )
 .   . #  .   .% 
2'(  "%  )  )%  
 ".   #. $  ". %  . $
&!

.&'(  )  )  )  )
* . % * . $ * . %# * . $
&/

.&'(  )  #  #)  
 .   .% ))  .% "$  . 
0/

.0'(    #    #
 "%.) #  $."   $."   ".% 
,'(  $  %  % $ $
" .  % .%$  % ".%   .) 
0'(      "  )$
 . "  . )  $.   . 
1/,'(  "    %  
 .   . %  .   .$ %
,	'30( )$ # $ %$






















































































































































































































 !  &














































































 *  4&	







































































































































































































































1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
Years
pH




































































































































































































































	* (  !  	 	# + 
#(	 	 "
"	 (  &'
	*	















































































































































































































































































































































































 $%%  %2 * 

















































! $ #% # "







&'( " " % %
% #.) % " %.) "
+'(  " " 
 ". )  #." )%
,'( ) # % $
# .   ".%% %
-'(  )$  #
 $.% #"  $". )
-'(  "  #
 . $  . )%
2'(    
* . $  . 
&!

.&'(  %  
* . " * . $
&/

.&'(  #  
 . )  . 
0/

.0'( % "$ % %
 %."   .% $#
,'(  )  )
# . %)  %. )
0'( % %" % )
 ."   #%.% #
1/,'(  "  #
 .% )  .% 
,	'30(  $$
#.)" $%.
7'(  #  #
























































































 	' 	 	 























































































   !!" 































































































































	 	 &" ! &











































































































   








































 $+  ! 
	
&4	



































































































































































































































 	 ! 
	
 





















	 # 4	&	   	 	
	
 (  




























































































( 	 	 	

		 #:# 
8 ; 0	, <  2

	=	
  !" :% 
8  >	4 1 !	8 4 - +1 8 8 <
> 9   -			






	 &	   >
		2		2?+ #% 





	 2 1	, 9 % !.	














7 +   7	2 <  #" 9 		
		

  2			 	










4  2 2	 8 -   !	















	 '& 7( 	 	 
	 (#	
+:% 





?+  !" $:$%" 













8 - 2, +	F8 -	
2 -	> ;2 		- GH8 7




>=9 8 !- / 0; 2 !	
- 	
2 ;    &
 





>=9 8 0; 2 !	
- 	2 ;  
1			  












> ,  4 , 1  -	 1 9  =	   
>&  4					 ,"
#) 
!    -		   0    4		= 	 




!  72 7  ,2 4 @  ,	 ;  -		




   
#!!"#:" 
!   72 7  ,2 4 @  -		 1 7 


















+  ,- ?=8 !8  <







0 &	1 2 0; 2 =	 7
9 @  7		 ,  "  4 	 	  	 





		C	7  !"):% 
<@ 4 	> ! ; 0 4	8 0 8		
& - ## +%&(#%*0
&A	?02 "$ 
+
4 , >,  % 2		D
 !
*):)) 




    7 -!
4 -). %
	%#:%" 





&24E %  ?+ &	2	 4	 E	=
  	 






 .7D  	 =		 
		 #!! ):% 





























&, =	 &- 7! !< ;






&, =	 &- 7 " 9
=	= 	 	 
 	  
		G==.7 #!
! LLL:LLL 






&, &- =	 -=0 , -= < >
 , 08 ;8 4 " 0			
?+
   
&, 		2 8 0; 4
7 - 1	2 8 







&, =	 7	8 !9 &- !0 























=	   & ,  !	
 -   0 ; 2  $ 
	
	= .7
  $#:) 
=	   0 ; 2  !
 0  ;	 8 2  
7=& 0 ) 0= 		
7  !""#:
# 
=	 <	 8 2 ! 0 E &	1 2 >	


















	 		  	  5
 = 
	
&	=  !"	:) 
0IM < 4, <9 !2 






  %	#:#) 
0	
=, ,- > , ! , 82 





0 ; 2   !	













0 ; 2  !	
 -   !







 	   >	 &	7 (
#	
+: 




















7  !"	#:%# 













0	8 < " <	.	






0	8 < 81 0 <N2 ,9 2 1	
; 8 1	, 9 >	
- 8	- +8 0 
+	8 ! +2 -	8 -	1 -
	
; 0 ;0 	2 0IM < 0	- ; 













=- 2  2			.	
	




7	> ! 4, 1 7, 2	8 
& ,  
9  @ E  -	 1  & ; 0  
=	 9			?+
 +% 
7 > 2, ,
8 - 4, 1 -	
2 -	> ;2 		-  9
			   
4
	 #!!:% 
